The Fes protein-tyrosine kinase phosphorylates a subset of macrophage proteins that are involved in cell adhesion and cell-cell signaling.
The c-fps/fes proto-oncogene encodes a 92-kDa protein-tyrosine kinase that is expressed at high levels in macrophages. We have previously shown that overexpression of c-fps/fes in a CSF-1-dependent macrophage cell line (BAC1.2F5) partially released these cells from their factor dependence and that this correlated with the tyrosine phosphorylation of a subset of proteins in a tissue-specific manner. We have now identified one of the macrophage substrates of Fes as the crk-associated substrate (Cas) and a second substrate as a 130-kDa protein that has been previously described as a T cell activation-dependent substrate and is unrelated to Cas. Both of these proteins, which have optimal consensus sequences for phosphorylation by Fes, were tightly associated with this kinase through its SH2 domain, suggesting that they were direct substrates of Fes. Remarkably, when the Fes SH2 domain was used as an affinity reagent to identify potential substrates of endogenous Fes in control BAC1.2F5 cells, the phosphotyrosyl proteins that were recognized were the same as those that were specifically phosphorylated when Fes was overexpressed in the same cells. We conclude that the substrates we identified may be structurally related or identical to the physiological targets of this kinase in macrophages. The known functions of Cas and p130 suggest that Fes kinase may play a role in signaling triggered by cell adhesion and cell-cell interactions during immune responses of macrophages.